The Three-Gap Model examines the determinants of low-quality health care by examining the patterns and determinants of three gaps. Using four measures of performance-target performance, actual performance, capacity to perform, and knowledge to perform-this paper defines three gaps for each health worker: the gap between target performance and what they have the knowledge to do (the know gap), the gap between their knowledge and their capacity to perform (the know-can gap), and the gap between their capacity and what they actually do (the can-do gap). The paper demonstrates how the patterns of these gaps across health workers in a sample can be used to diagnose failures in the system as well as evaluate the outcomes of policy experiments. Using data on pediatric care from hospitals in Liberia, the paper illustrates how the model can be used to investigate the potential for improvements in the quality of care from several possible policy interventions. The analysis of the relationships between these gaps across health workers in a health system help to paint a better picture of the determinants of performance and can assist policy makers in choosing relevant policies to improve health worker performance.
Introduction
Despite significant increases in funding directed at improving access to health care in developing and transition countries, important obstacles to quality care remain. Although overwhelming majorities in all countries now have access to a health facility, in many countries and settings, the quality of health care services is low, reducing the value of access. A primary symptom of this low quality is low adherence to medical protocols (Berendes et al., 2011; Das, 2011; Das & Gertler, 2007; Das & Hammer, 2007; Das et al., 2008; Holloway et al., 2013 Holloway et al., , 2015 Lange et al., 2014; Leonard & Masatu, 2010; Peabody et al., 2017; Rao et al., 2011) . Given the significant evidence that increased adherence is one of the most effective ways to improve outcomes and prevent childhood deaths (Chopra et al., 2013; Jaribu et al., 2016; Manzi et al., 2018; Peabody et al., 2014) , a continued focus on process quality seems appropriate.
An important element of understanding the determinants of low performance has been the documentation of a know-do gap in health care quality: health worker knowledge of correct protocol is often found to be well above performance, suggesting that lack of knowledge is not the only constraint for improved performance (Kabongo et al., 2017; Lange et al., 2014; Mohanan et al., 2015) . This paper demonstrates that this focus on the size of the gap does not fully explain the scope of the problem, nor does it shed light on how to best increase performance. Figure 1 graphically illustrates why. The y-axis shows performance and the x-axis shows level of knowledge for a sample of hypothetical health care workers, plotted in blue. Performance is measured as the percentage of tasks the health worker has performed correctly and knowledge is measured as the corresponding percentage of vignette questions the health worker answered correctly. The dashed line shows the line of best fit for this sample of health workers and the solid 45-degree line represents the ideal level of 3 performance for each level of knowledge (ideally, knowledge = performance). The red point marks the average level of knowledge and the average level of performance. The know-do gap is the vertical distance between average performance and average knowledge. Focusing on the size of the average gap comes at the expense of the full picture; it tells us nothing about how the size of the gap changes for different levels of knowledge. Looking instead at the relationship between knowledge and performance (the dashed line) allows us to consider the rate at which health workers are able to convert their knowledge into performance. Expanding on this insight, we propose a new methodology for examining the determinants of performance and the role that inputs play in improving it. Our model moves away from the one-dimensional approach of measuring gaps towards a multi-dimensional approach of exploring the relationships between the determinants of performance. We break the welldocumented know-do gap into two components, the know-can gap and the can-do gap, where "can", the capacity of the health worker, is measured as the performance of a health worker when they have access to all necessary equipment and resources. We then show the 4 relationship between capacity, knowledge, and performance by modeling can as a function of know and do as a function of can.
With the focus now on the relationships between these factors rather than the size of the gaps, our model allows us to ask and answer two key questions. First, what are the slopes? Knowing the slope tells us the gain in performance we can achieve if we increase knowledge or capacity -through training or improving inputs -by one unit. Second, what are the determinants of these slopes? We argue that health worker motivation and improvements in equipment quality are two key inputs that can help increase the slopes and move them closer to the ideal 45-degree line. In this sense, we are modeling the knowcan and can-do relationships as nonlinear functions of inputs by interacting inputs with baseline levels of knowledge and capacity. This allows us to measure how well policy levers like improvements in infrastructure or incentives that increase motivation can improve the relationships between knowledge and capacity, and capacity and performance respectively.
In other words, it allows us to examine which policies increase the rate at which health workers can translate knowledge into capacity and capacity into performance.
These inputs can change the know-can and can-do relationships in different ways, leading to different policy implications. Some inputs may improve outcomes for all health workers, causing the pattern to simply shift upwards without changing its slope. In this paper we show that positive worker behavior, a motivation score measuring how proactive and positive a health worker is while on the job, is an input that causes the linear can-do function to shift upwards. Increasing positive worker behavior increases performance for health workers at all levels of capacity. Other inputs may cause the slope to increase by rotating the function, improving outcomes for some health workers and decreasing it for others. We show that feeling valued by the facility, a motivation score measuring the worker's perception of whether she is valued by the hospital, is an input that causes the can-do function to rotate.
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The two different ways an input can affect the know-can or can-do relationships have different policy implications. If an input simply shifts the function upwards, it can be implemented as a stand-alone intervention for all health workers meaning it does not need to be targeted to certain types of health workers or implemented alongside complimentary policies. Our empirical results show that a policy that increases positive worker behavior will improve performance uniformly for workers at all levels of capacity. Conversely, if an input increases the slope of a function by rotating the function, then it can be most effectively implemented as either a targeted intervention or alongside a complimentary intervention.
We show that a policy that increases feeling valued by the facility will only increase performance for workers above a certain capacity threshold and will decrease it for workers below the threshold. Therefore, policy makers should either increase feeling valued by the facility for workers above this threshold only, or increase feeling valued by the facility and capacity through two interventions simultaneously.
In section 2 we introduce the Three-Gap model and outline three specifications that demonstrate how the role each input plays in improving performance can be empirically examined. In section 3 we use data from hospitals in Liberia to illustrate how this model can paint a fuller picture and provide policy makers with better information about how to improve the quality of care. Section 4 concludes.
The Three-Gap Model of Quality of Care
The Three-Gap model starts with three measures of performance -performance, capac- 
A graphical illustration of the model
To show the overall relationship between knowledge, capacity, and performance and these three gaps, we introduce the Three-Gap model illustrated with four interconnected graphs in the health worker's capacity C1 onto the Y-axis to determine her "capacity to perform" -the level of performance if actual performance were equal to capacity. The can-do gap is represented by the distance labeled G3. Note that this gap is also the difference between the capacity performance pair (C1, D1) and the 45-degree line. The same health worker's Knowledge is also represented, directly, on the horizontal axis of Graph 2 and the 45-degree line in that graph projects (represented by the green arrows) the worker's knowledge onto the Y-axis of Graph 1 to determine her "knowledge to perform" -the level of performance if actual performance were equal to knowledge. The know-can gap is represented by the distance labeled G2, which can be seen both as the gap between (K1, C1) and the 45-degree line in Graph 4 and as the difference between the capacity to perform and knowledge to perform on the Y-axis of Graph 1.
Finally, Graph 2 shows the worker's capacity-performance pair at (K1, D1). The know gap is represented by the distance labeled G1, which can be seen both as the gap between the 45-degree line and the target level (the horizontal line at the top) and as the difference Although quantifying the sizes of the average gaps G1, G2, and G3 provides a snapshot of quality for a health worker or system, it is less useful as tool for exploring the possible effectiveness of policy interventions. By modeling capacity as a function of knowledge and performance as a function of capacity, Figure 2 illustrates how we can move away from one-dimensional measures of the gaps to a multi-dimensional approach of exploring the relationships between knowledge, capacity, and performance. Instead of asking how to reduce the size of the gaps of the average health worker, we instead ask how we can improve the relationships between these three measures. Figure 3 shows how analyzing relationships rather than gap sizes can give a more complete picture of the drivers of poor performance. In this figure, the dashed lines show the lines of best fit for a hypothetical sample of health care workers. Knowledge and capacity (Graph 4) have a strong positive one-to-one relationship (a one-unit increase in K increases C by one unit) and capacity and performance (Graph 1) have a weak positive relationship (a oneunit increase in C increases D by half a unit). This is illustrated by the dashed lines on Since capacity is a function of knowledge and performance is a function of capacity, any gains in performance from knowledge are only as good as the existing know-can and can-do relationships. Training increases K from K1 to K2, and we see a similar increase in C from C1 to C2. However, the weak relationship between capacity and performance results in a small increase in D from D1 to D2. Although performance is not constrained by knowledge in this example, it is constrained by capacity. Therefore, any increase in knowledge translates into a 1-to-1 increase in capacity, but the increase in capacity does not translate into a similar increase in performance. Therefore, a motivation policy that improves the can-do relationship directly may be more useful.
The relationships between performance, capacity and knowledge
What happens if we improve motivation? Figure 4 shows two possible outcomes of using 10 motivation to increase performance: a shift versus a rotation. On one hand, an increase in motivation may cause the line F1 to shift upwards to F2, increasing performance for health care workers at every level of capacity. The health care worker that was originally at point (C1, D1) is now at (C3, D3), a performance level higher than D2. On the other hand, an increase in motivation may cause F1 to rotate to F3. In this case, health workers who have capacity levels below the rotation point, Cthreshold, see a decrease in performance in response to the motivation policy. The health worker who was originally at point (C1, D1), which is below the threshold capacity, now has a lower performance level of D4. However, health workers above Cthreshold have improved performance. Policy makers should target such motivation interventions at health workers above the threshold value, or implement the intervention in conjunction with a policy that also increases capacity. An empirical illustration of the know-do gap from Leonard et al. (2007) compares the performance outcomes of a motivation policy that shifts the line versus a training policy that simply causes improvements along the line. Figure 5 shows multiple health workers' knowledge and performance in outpatient clinics in Tanzania. This graph corresponds to Graph 2 in Figure 3 . The know-do gap for each health worker is the vertical distance from the point to the 45-degree line. For all but four health workers, knowledge exceeds or equals performance and for a significant number of health workers, performance is much lower than knowledge: the know-do gap is usually greater than or equal to zero. Average knowledge is about 50 percent (the knowledge to adhere to protocol) and average performance (adherence to protocol) is about 34 percent, which means the average know-do gap is about 16 points and the know gap is about 50 points. Sources: Data from Leonard & Masatu (2010) ; Leonard et al. (2007) A focus on the average size of these gaps does not indicate how to best improve performance. Instead, analyzing the determinants of the relationship between know and do is more telling. Therefore, we add a dashed line representing the predicted relationship between per-formance and knowledge given the observed distribution assuming zero competence leads to zero performance. If we assume that the average distribution of health workers is the best possible approximation of what would happen as a result of a policy intervention, then the dashed line predicts the result of an increase in knowledge for the average health worker.
Consider a training intervention that increases knowledge by 20 percentage points (from 50% to 70%): we can see that the result would be an increase in performance of only 5 percentage points. On the other hand, an intervention that increases effort by shifting the line closer to the ideal 45-degree line can achieve an increase in performance of 15 percentage points. In this setting, it makes more sense to focus first on effort and motivation than on knowledge.
In Figure 5 , the slope of the relationship was assumed to be constant. In the real world, this may be too strong an assumption. Alternatively, it is possible to introduce a motivation tool that alters the slope between capacity and performance, as shown in Figure 4 . For example, if policy makers implement a reward for achieving a fixed level of performance, it might encourage low performing health workers to improve performance while having no effect on the performance of high capacity workers who already achieved the target.
Figure 5 also highlights the key shortcoming of improving performance via knowledge rather than effort in the current literature (also highlighted by Bucknall, 2012; Kabongo et al., 2017; Mohanan et al., 2015) . A systematic review of the effects of a broad range of knowledge and training interventions finds that increasing health workers' knowledge often has little or ambiguous effects on performance (Pantoja et al., 2017) . The small increase in performance from knowledge in Figure 5 reflects these findings, and indicates that health facilities may see larger gains by increasing effort instead. Our model allows us to see this by breaking up the well-documented know-do gap into two components and focusing on changing the slopes that characterize the relationship between knowledge and performance in order to improve performance.
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A mathematical representation of the Three-Gap model
The relationships shown graphically in Figure 3 can be represented mathematically: into capacity, and how far knowledge is from the target level.
One of the advantages of this representation is that these relationships can be more easily understood in the more nuanced space where multiple measures are considered. Equations 4 -6 expand equations 1 -3 to show the determinants of both the constants (η) and the slopes (µ). The policy levers include training (T ), equipment and infrastructure (I) and motivation (M ) which interacts with the model through the unmeasured effort of health workers (E(M )).
We can analyze Graph 4 of figure 3 using equation 5. We rewrite equation 5 as:
This expression shows that the slope of the dashed line in Graph 4 is ν2 + γ2I, and depends on infrastructure, I. If this slope is close to 1, then the know-can gap is small, and improving knowledge will have a significant effect on improving capacity. This is the case in Figure 3 .
Similarly, we can analyze Graph 1 using equation 4. We rewrite equation 4 as:
This expression shows that the overall slope ν1 + γ1E(M ) depends on motivation, M . In Figure 3 this slope is not close to 1, indicating that the improvement in capacity implied by equation 7 does not translate into a significant increase in performance. However, we see that the slope depends not only on ν1, but also on E(M ). In order to increase performance, the more effective policy is to increase effort through motivation. As discussed in Section 
An Empirical Example
We illustrate the uses of this model using data from pediatric care units for a baseline evaluation of hospitals in Liberia (Bawo et al., 2015) . In this evaluation, performance is measured with actual patients (do) as well as on vignettes designed to measure both knowledge and capacity. In the vignettes, knowledge (know) is measured by asking health workers to demonstrate how they would treat a patient "assuming you have all the necessary equipment and supplies." The capacity (can) of health workers is measured by evaluating whether the equipment and supplies the health worker proposed to use in the vignette were actually present. For example, if a health worker knows that protocol requires the use of a particular medicine, but that medicine is out of stock, capacity will be lower than knowledge. The instruments and data collection are discussed in more detail in Bawo et al. (2015) and in Appendix A. The different interpretations of the average gaps and the underlying relationships between the input measures are informative. The average know gap is about 55%, the average know-can gap is about 2.5%, and the average can-do gap is 8.9%. The imbalance in the gaps might suggest that increasing knowledge is the most important way to improve performance. In addition, the small can-do and know-can gaps might suggest that improvements in equipment and motivation are not important.
However, the relationships between knowledge and capacity and capacity and perfor- Figure 6 : The Three-Gap model in pediatric hospital care, Liberia
The relationship shown as dashed lines is derived from non-parametric representation of each health worker in the respective two-dimensional spaces. We used locally weighted kernel regression with a bandwidth of 10 percentage points and the Epanechnikov kernel.
mance suggest a different story. Three important patterns are immediately visible. First, there is essentially no know-can gap at any point in the distribution in these data. Health workers at all levels of knowledge are able to use their training and there is no difference between their knowledge to perform and their capacity to perform. Second, for many health workers there is a large can-do gap and for the whole distribution, performance does not improve significantly when capacity improves (the slope is relatively flat).
2 2 Note that in Graph 2 of Figure 6 , health workers with low levels of knowledge and capacity actually perform better than their knowledge or capacity. Part of the reason for this may be that health workers Table 1 describes each relationship linearly. The three columns correspond to equations 1-3 outlined in Section 2. Column 1 is given by K = µ31+E3, column 2 by C = η2 +µ2K +E2, and column 3 by D = η1 + µ1C + E1. Column 1 describes the know gap, which is explained only by a constant because the target level of performance is unchanging. Columns 2 and 3 describe the know-can and can-do relationships, which are graphically represented by Graph 1 and Graph 4 in Figure 6 . Ideally, these coefficients would estimate the variance in performance that resulted from exogenous variation in motivation or capacity from, for example, a randomized control trial statements. However, the model is designed to be used with exogenous variation, so we demonstrate its value in this context despite the danger of assuming these results are causal.
Taking the coefficients at face value, a one-unit increase in knowledge should lead to a .98 increase in capacity, but this one-unit increase in capacity will lead to only a .16 increase in performance. On the other hand, the 0.84 unit gap in performance for each unit of capacity suggests that significant increases in performance are possible even without any increase in knowledge or capacity. What can we learn about the value of increased knowledge versus that of motivation?
Investigating the role of policy levers
In this study, we have three sources of data that we can use to examine the role of potential policy inputs on performance: cadre or level of training of each health worker, infrastructure and equipment levels in each hospital and the responses of each health worker to a survey on their attitudes and motivation. Table 2 shows the effect of the relevant policy levers on the know gap. This regression corresponds to equation 6, K = β3T + ν31 + E3, where T is a vector of dummy variables for each cadre. Note that the target (a proper evaluation of children in the outpatient and emergency wards of a hospital) does not vary with cadre. The know gap does not appear to be strongly affected by cadre: the results show that, compared to the omitted category -physician's assistants -only certified midwives increase the know gap, meaning that their levels of knowledge are further from the target. Since certified midwives are plausibly the only group whose training does not include pediatric care, this result is not particularly surprising. Using this narrow measure of training, we conclude that, with the possible exception of certified midwives, all clinicians in this setting, are equally qualified to provide high-quality care.
Although we already know that capacity has a one-to-one relationship with knowledge in this setting, we can still examine the role of equipment in the know-can gap in Table 3 .
This regression corresponds to equation 5, C = α2 + β2I + ν2K(T ) + γ2K(T ) * I + E2. In the analysis of the relationships, it is important to include both the inputs of knowledge K and equipment I and the interaction between the two inputs. The level of equipment might help to explain the intercept on Graph 4 of the Three-Gap model: do increased levels of equipment improve the overall capacity of health workers? The interaction of know and the measure of infrastructure can help to explain the slope: as knowledge increases, does it make a difference if the equipment score is higher? In this case, unsurprisingly, the level of equipment available does not significantly alter either the intercept or the slope. This does not mean every facility has adequate equipment, only that their performance is not explained by the level of equipment.
To examine the determinants of the can-do relationship, we summarize the results of 54 questions on the attitudes and motivation survey, coming up with five summary measures of motivation: self-satisfaction, feeling valued by the facility, job satisfaction, positive facility characteristics and positive worker behavior. 4 The individual questions that make up the summary statistics are listed in Appendix B and each score is described briefly here: ‡ Note that the category "Physician Assistant" was chosen as the reference category for cadre in column 1 because it has the highest number of observations. It requires the second most years of education and training, after MDs. ‡Target is a constant, so the regression produces only a constant. Note that the unifying theme for categories 1-3 is that they are subjective questions and capture the health worker's perception of herself and her work environment. In contrast, categories 4 and 5 are more objective and give information about the characteristics of the facility and the worker's role in it. All questions are coded so that positive/good responses get higher scores by reversing the score for negatively worded questions such as "Too often the referral system does not work efficiently."
We use confirmatory factor analysis (CFA) to determine the extent to which these five motivation dimensions, defined a priori, are reflected in the data. Following the CFA best practices outlined by Borghi et al. (2018) , we use structural equation modeling to assess the standardized factor loading values for each observed motivation variable onto the five latent factors we have identified above. Overall, we find that the factor loadings for most variables were significant at the p < .001 level. Only the factor loading for one variable ("facility provides access to relevant trainings") onto the fourth latent construct (positive facility characteristics) is not significant. Goodness of fit measures suggest acceptable fit for the model. Although the chi-square test indicates a poor model fit to the data (chi-square = 14784.18 with p < .001), this measure of fit is sensitive to sample size and it is possible that the test will result in a rejection of an appropriate model when the sample size is large.
The sample size of 783 in this analysis is considered to be large in the context of CFA.
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Therefore, we use the root mean square error of approximation (RMSEA) to assess 23 goodness of fit, as recommended by Borghi et al. (2018) . The RMSEA measure of .08 indicates acceptable model fit.
After confirming that each of the five motivation dimensions are reflected in the data, we use factor analysis with varimax rotation to construct a latent variable for each category.
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We then normalize each factor to take on values in the range 0 to 1 in order to make the regression results easier to interpret.
In order to demonstrate the Three-Gap model approach, we use columns 1-3 of Table 4 to show the results of three less nuanced analyses of the effect of motivation on performance, and compare the implications of these results to the Three-Gap model analysis in column 4.
Column 1 shows the simplest analysis of the effect of motivation on performance, ignoring the role of capacity: is performance linked to measures of health worker motivation? This analysis suggests that self-satisfaction, job satisfaction and positive facility characteristics have no effect on performance. In contrast, increasing feeling valued by the facility leads to a decrease in performance and increasing positive worker behavior leads to an increase in performance. Why would a worker who feels more valued by the facility have lower performance? How should policy makers interpret this result?
In Column 2 we examine the effect of motivation on the size of the can-do gap directly, calculated as the health worker's performance score subtracted from their capacity score.
The results show that neither positive worker behavior nor facility values the worker now significantly changes the size of the can-do gap. Column 3 examines performance after controlling for capacity and finds similar results to Column 1.
Finally, we examine the effect of motivation using the Three-Gap framework in Column 
M is a vector of the five motivation factors outlined above. While columns 1-3 confound the role of motivation in improving performance, the results in Column 4 clarify the role of motivation and help explain the counter-intuitive results of the simple analysis. We see that allowing feeling valued by the facility to interact with Can causes the y-intercept to decrease but that the slope of the overall relationship between capacity and performance to significantly increase. This indicates that an increase in feeling valued by the facility allows health workers to translate capacity into performance at a higher rate. However, the decrease in the intercept indicates that the can-do gap itself only decreases for workers with high capacity. For workers with low capacity, being more valued by the facility actually decreases performance. In other words, increasing feeling valued by the facility causes the can-do function to rotate.
The intercept for positive worker behavior is now no longer significant, however, the p-value of the coefficient is 0.114 suggesting some possible positive effect. The coefficient for the slope (the interaction between the factor and capacity) is not significant. This could (cautiously) be interpreted to mean that workers with high levels of positive worker behavior provide higher performance independent of their level of capacity. In other words, increasing positive worker behavior causes the can-do function to shift upwards.
This has two policy implications for how to use the motivation policy lever and capacity inputs to improve performance. First, if a health facility implements a program that improves how the facility values the health worker, a simultaneous intervention that increases capacity for low capacity workers at baseline is necessary for workers to benefit from the increase in performance from the motivation intervention. If, instead, the policy maker does not have the ability to increase feeling valued by the facility, then this analysis implies that it would also be effective to identify workers who work in facilities where the feeling valued by the facility score is high and increase their capacity. Thus, the feeling valued by the facility motivation factor works not by increasing the level of health worker performance, but by decreasing the can-do gap for high capacity workers.
On the other hand, if a policy maker knows how to change the way a health worker approaches her job, improving the positive worker behavior score, there is no reason to specifically target particular facilities or to pair the intervention with another intervention.
Improving this factor will cause increases in performance at every level of capacity, closing the can-do gap for all workers.
Conclusion
When the goal of policy makers is to increase the performance of health workers, it is important to understand what can and cannot be done to improve it. Policy makers are beginning to learn that, even though knowledge of proper protocol is low, improving knowledge often fails to have any significant impact on performance. Advancing from that position, we suggest that this model allows for even more nuanced understanding of the ways that policy makers can improve performance.
Using an example from a hospital setting in Liberia to illustrate the model, we show the value of measuring two intermediate inputs into health -knowledge to perform and capacity to perform -and comparing these to target performance as well as actual performance.
In this setting, we show that knowledge, capacity and performance are all low, but that performance is only limited (currently) by knowledge and motivation. In other words, in this setting, improvements in capacity are very unlikely to lead to improvements in performance.
At first glance it seems that knowledge will not have an important impact on performance because there is a very weak link between knowledge and performance. However, when we use the model to take a closer look, we can see that knowledge might interact with a measure of motivation -the degree to which a health worker feels valued by their facility.
As knowledge (and therefore capacity) increases, health workers who feel valued by their facility significantly improve their performance.
By deliberately examining performance through other models that are less nuanced than the Three-Gap model, we can show that this potentially important interpretation of the impact of policy could have been missed. In fact, if we look at performance in isolation, it looks as if feeling valued by one's health facility significantly decreases performance on average. This demonstrates one of the important advantages of a more nuanced model.
This paper examines baseline data for a pay-for-quality intervention in hospitals in
Liberia. The project is providing payments to facilities that improve performance as measured by quality (not quantity) and is paired with a plan to improve both training and equipment and facilities in hospitals. This baseline analysis suggests that the improvements in equipment are unlikely to lead to improvements in quality, but that the improvements in training might improve performance specifically because they are paired with an increase in motivation. If the project succeeds in motivating hospital administrators to pay attention to (value) the health workers within their facilities, then our analysis suggests that improvements in training will lead to improvements in performance.
study, vignette or direct observation vignette will indicate whether that thing was done.
The knowledge, capacity and performance score for each health worker is the percentage of items required or suggested by protocol that are actually administered. This follows the standard process for scoring direct observation and vignettes as outlined in Leonard & Masatu (2005) .
Knowledge and capacity are measured for identical procedures and differentiated by the use of specific questions about the availability of equipment. For example, when assessing newborn care with the Newborn Health Simulation vignette, the health worker is asked "Please tell me, when a healthy baby is delivered, what care is important to give them immediately after birth and the first few hours thereafter?" One of the items that indicate knowledge is that they administer vitamin K. If the health worker indicates this procedure, the enumerator is instructed to verify that vitamin K is immediately available to the health worker. Saying they would administer vitamin K indicates knowledge, saying they would administer vitamin K together with having vitamin K present indicates capacity. Of course, the final test comes during direct observation when we indicate whether or not the health worker actually did administer vitamin K. In other cases, at the end of the case study we ask "what equipment or materials would you have used if it had been available to you?" 
B Motivation survey questions
Worker behavior
My performance is appraised regularly x Some of the team members work well, x yet others do not and so this facility doesn't perform well overall
We do not know how our facility is perx forming compared to others in the district 
In this organization, I am taken seriously.
In this organization, I am trusted.
In this organization, I am important.
In this organization, I can make a difference.
In this organization, I am valuable.
In this organization, I am helpful. 
C Defining motivation categories using factor analysis
We use factor analysis to construct measures for five motivation variables. Below are the rotated factor loading tables for factors with eigenvalue > 1, as well as un-rotated tables showing the eigenvalues of each factor. We use a factor loading value cutoff of .40 to determine which variables are weighted more heavily for each factor. Each of the five categories load the majority of the corresponding variables determined via confirmatory factor analysis. 
